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PREFATORY NOTE. 



The following Papers are republished 
with the sanction of the Author, and of 
the Proprietors of " Good Words," for 
which Periodical they were written. 



Edinburgh, Augttst 1864. 



24 Lighthouses : 

brief notices from the interesting published 
narratives of their construction. 



The history of the far-famed Eddystone 
is given in the narrative of Smeaton. We 
have already said that two timber structures 
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had successively been placed upon the rock" 
and destroyed — one by water, the other by 
fire ; but Smeaton resolved that his work 
should be of stone, so as to defy both 
elements ; and after the lapse of more than 
a century it still stands at the head of 
engineering triumphs. The first stone of 
this remarkable building was laid in June 
1757, and the last in August 1759 — the 
whole being completed in two years. The 
tower is 68 feet in height and 26 feet in 
diameter at the level of the first entire 
course. The building is founded on a 
sloping rock, the upper part of which is on 
the level of high water of spring-tides. The 
stones composing the work are united by 
means of stone joggles, dovetailed joints, 
and oak trenails. Smeaton adopted an 
arched form for the floors of his building, 
which rendered it necessary, in order to 
counteract the outward thrust, to insert 
chains embedded in grooves cut \yv \ta& 
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no doubt whatever that the Bell Rock 
presented peculiar engineering difficulties. 
The Eddystone Rock is barely cohered Yej 
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of the case as ascertained by careful 
examination and survey, Robert Steven- 
son, in 1800, prepared his design for 
the Bell Rock Lighthouse, adapting it to 
its unique site, and introducing all the 
improvements of design and arrangement 
of materials which distinguish it from the 
Eddystone. His proposal was duly re- 
ported to the Northern Lighthouse Board, 
of which he was engineer, but it was 
generally received by the public with 
grave doubts as to its practicability, and 
still graver doubts as to the possibility of 
obtaining a loan of money to be risked 
on so difficult a project. Mr. Stevenson, 
adhering to his firm belief in the practica- 
bility of his design, urged the Board to 
consult the late Mr. John Rennie, who, 
after inspecting the rock along with Mr. 
Stevenson in 1805, concurred in his opinion 
as to the practicability of erecting a tower 
of masonry. Strengthened vnth t\v\s> sA&v 
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following passage gives as lively a picture 
of a gale at sea as we ever remember to 
have met with. 

" About two o'clock p.m. a great alarm 
was given throughout the ship, from the 
effects of a very heavy sea which struck 
her, and almost filled the waist, t pouring 
down into the berths below, through every 
chink and crevice of the hatches and sky- 
fights. From the motion of the vessel 
being thus suddenly deadened, or checked, 
a nd from the flowing in of the water above, 
rt is believed there was not an individual 
or * board who did not think, at the moment, 
that the vessel had foundered, and was 

• 

ir * the act of sinking. The writer could 
withstand this no longer, and as soon as 
she again began to range to the sea, he 
determined to make another effort to get 
upon deck. It being impossible to open 
any of the hatches in the fore part of the 
ship, in communicating with the deck, \ta.e 
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on which the lighthouse is erected, no 
;r than one hundred and thirty outlying 
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the lens has the effect of refracting, or 
bending all the rays impinging on it into 
the direction shown by the hard lines. The 



stray rays are thus collected and sent 
forward in a beam of greater intensity ; 
and this was the first step in what is called 
the dioptric* or refracting system. 

It would be altogether out of place 
to give a history and exposition of the 
catoptric and dioptric systems of lighthouse 
illumination. All that we aim at is to give 
our non-professional readers, in as simple 
phraseology as we can, a plain description 

* From 3id, through, and fotrqHt, I see. 
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in its passage through the thick glass, as 
well as by what is called spherical aberration, 
would be very considerable. But the lens 
used in lighthouses is formed so as to 
avoid these disadvantages. Fig. 16 is an 



elevation and Fig. 17 a section of this 
instrument, which is called the polyzonal* 
or annular t lens, because it consists of -a 
central lens (a) surrounded by a series of 
separate zones or rings of glass held together 
with cement. This beautiful arrangement, 
it will be seen, admits of the thickness of 

* From the Greek ra\bt, many, and fiinj, a belt or 
zone. t Annulus — a ring. 
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inclined or diagonal framing, and a 
tern with diagonal astragals (as shown 




Fig. 19. 



the engraving of the interior of the light- 
en), so as to avoid the interception of 
it caused by the interposition of an. 



I 
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Management of Lighthouses. 



The management of our lights is en- 
trusted to three Public Boards, viz., the 
Trinity House, for England and the Chan- 
nel Isles ; the Commissioners of Northern 
Lighthouses, for Scotland and the Isle of 
Man ; and the Ballast Board of Dublin, for 
Ireland. The Merchant Shipping Act 
provides, that in the erection of new lights 
the Commissioners of Northern Lighthouses 
and the Ballast Board are, to some extent, 
under the control of the Trinity House, 
and that the whole of the three Boards, in 
so far as regards proposals for new lights 
and- matters of expenditure and accounting, 
are subject to the control of the Board of 
Trade. Whatever diversity of opinion 
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isolated character of these places, and the 
; necessity which exists for providing for the 
spiritual wants of their secluded inhabitants, 
are borne out by the following tabular state- 
ment of stations visited by the missionary, 
from which it will be seen that in some 
cases they are upwards of twenty miles 
removed from church or school. 



Number of 
Lighthouse. 


Distance from 

Medical Aid, 

in Miles. 


Distance from 

Church and 

School in Miles. 


Nature of 
Communication. 


I 


5 


5 


( 4 miles by water, 
( 1 mile by road. 


2 


9 


9 


Road. 


3 


9 


2 


Water. 


4 


10 


5 


6 water, 4 road. 


5 


18 


18 


Water. 


6 


15 


8 


1 1 water, 4 road. 


7 


22 


9 


13 water, 9 road. 


8 


23 


23 


16 water, 7 road. 


9 


: 12 


5 


4 water, 8 land. 


10 


24 


20 


Water. 


11 


34 


14 


Road. 


12 


h 


8 


Road. 


13 


6 


6 


Water. 


H 


6 


6 


Water. 


15 


10 

1 


1 IO 


Road. 
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SCOTT'S POETICAL WORKS— Continued. 

IV. Price 16b. in cloth. 

ie Abbotsford Edition, in 1 vol. super-royal 8vo, with 26 Steel 

Engravings of the principal scenes of the Poems drawn by Turner, and 

Portrait. 

The same in Morocco extra, 30*. 

IV. Price 31s. 6d. in cloth. 

The Large Illustrated Edition, in 1 vol. super-royal 8vo, toned 
paper, extra cloth, gilt edges, with 60 Engravings on Steel and Wood 
by Turner, Foster, and Gilbert : and containing several poetical extracts 
from the Waverley Novels. A splendid Gift Book. 

The same in Morocco, £2 : 2s. 

V. Price 36s. in cloth. 
The Author's Favourite Edition, in 12 vols. fcap. 8vo, with 24 

Engravings by Turner. This is the only Edition which contains the 
" Minstrelsy of the Border," and is uniform with the 48 vol. edition of 
the Novels. The same may be had complete in 12 vols., bound in 
Roxburgh style, price 42s. 
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CONTENTS. 

Pols. 

1. Minstrelsy — Historical Ballads. 

2, 3. „ Romantic 

4. „ Ancient 

5. Sir Tristrem. 

6. The Lay of the Last Minstrel. 

Ballads from the German. 
Songs and Fragments. 

7. Mann ion. 

8. The Lady of the Lake; and 

miscellaneous poems. 

9. Rokeby; and The Vision of 



and 



Vols. 

10. The Lord of the Isles; 

occasional pieces. 

11. The Bridal of Triermain; Harold 
the Dauntless.; Field of 
Waterloo : Songs and Mis- 
cellanies. 

12. Dramas of Halidon Hill, Mac- 
duff s Cross, the Doom of 
Devorgoil, Auchindrane, The 
House of Aspen, and Goetz of 
Berlichingen. Index. 



Don Roderick. 

This is the only entire edition of Sit "WaUct §><ya\£fc"£wsas&» 
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SCOTTS MISCELLANEOUS WORKS- Continued. 

SCOTT'S LIFE OF NAPOLEON BUONAPARTE. 
From the Peace of Versailles to his Death. 

Th.e People's Edition, in one vol. royal 8vo, double columns, 
uniform with the Novels. Price 10s. in cloth. 

p A COMPLETE SET OF THE MISCELLANEOUS PROSE WORKS. 

I. Price £4 : 4s. in cloth. 

The Author's Favourite Edition, in 28 vols. fcap. 8vo, with 56 
Engravings after Turner. Uniform with the 48 vol. edition of the 
; Novels. 

1 CONTENTS. 






Vols. 

1. Life of John Dryden. 

2. Memoir of Jonathan Swift. 

3, 4. Biographies of eminent Novel- 
ists, etc. (2 vols.) 

5. Paul's Letters to his Kinsfolk. 

6. Essays on Chivalry, Romance, 

and the Drama, etc. 

7. Provincial Antiquities of Scot- 

land. 



Vols. 
8-16. Life of Napoleon Buonaparte 

9 vols. 
17-21. Miscellaneous Criticism, etc., 5 

vols. 
22-26. Tales of a Grandfather (Historp 

of Scotland), 5 vols. 
27, 28. Tales of a Grandfather (History 

of France), 2 vols. 



II. Price 26s. in cloth. 

People's Edition, in 3 vols, royal 8vo, double columns, uniform 
with the Novels. 

CONTENTS. 

Vol. 1. Biographies, Essays, etc. | Vol. 2. Life of Napoleon Buonaparte. 

Vol. 3, Tales of a Grandfather (History of Scotland). 
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BLACK'S NEW CONTINENTAL GUIDES. 



I. SPAIN. 
O'Shea's Guide to Spain and Portugal, including the Balearic 

Islands and Morocco, Barcelona, Granada, Madrid, Malaga, Seville, 



Lisbon, Aragon, Burgos, Cadiz, Castiles, Gibraltar, Navarre, Salamanca, 
Tangier. With Map, Plans of Towns, and Railway Charts. By Henry 
O'Shea. Third Edition greatly improved. 1 volume, price 15s., or 
bound in 2 vols., cloth limp, 16s. 

" The writer has recently visited Spain, accompanied by this little book, and found 
it in every sense most satisfactory. The facts are carefully collected, and put together 
in a simple easy-to-be-referred-to manner. Especially useful to the traveller is the 
index map at the commencement of the volume. It enabled us to discard Bradshaw, 
and thereby considerably lighten our luggage. The references to routes, hotels, and 
the general directions are all very reliable. The wines of the country, to none of which 
could our palate ever reconcile itself, have also had ample — perhaps too ample— justice 
done to them. A description of Portugal and the Balearic Islands has been added to 
the present edition, and considerably enhances its value."— European Mail. 

IL ITALY. 
Black's Guide to Italy (North and South), according to the 

most recent railway routes, including descriptions of all the places of 
interest, accompanied by Plans of Turin, Milan, Genoa, Florence, 
Venice, Bologna, Rome, Naples, etc. Numerous Charts, and Travel- 
ling Map of the Country. In one vol. crown 8vo, price 7s. 6d. 

" We are glad to welcome this very portable and well-edited guide. This volume is 
produced in a very compact manner, and is characterised by the same useful features 
as the same publisher's guide to Spain. It merits our strongest recommendation." — 
European Mail. 

III. NORWAY. 
Black's Guide to Norway. Edited hy the Rev. J. Bowden, 

lately British Chaplain at Christiania. An fc ^»& ^fts&fcfc ^^sjsa 
with Illustrations and map. Price ^a. fc^. 
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